Coronary malperfusion is a complication of aortic dissection, and can lead to ventricular failure. We report 2 cases of right ventricular (RV) failure, following aortic dissection, successfully bridged to recovery using right ventricular assist devices (RVADs). The first was a 54 year-old man, who had difficulty weaning from bypass due to a stunned RV following aortic root replacement. The second was a 34 year-old woman, who after replacement of the ascending aorta, suffered episodes of ventricular fibrillation (VF), and RV failure. Both had an RVAD implanted, allowing eventual recovery. We recommend more widespread use of VADs in such cases.
Introduction
Coronary malperfusion is a complication of acute aortic dissection [1] , causing difficulty in weaning from bypass. The use of inotropes, interventional strategies such as intra-aortic balloon pumps, and coronary artery bypass grafting is well documented [1] . However, in refractory cases, mechanical circulatory support in the form of ventricular assist devices may be the only option. We present two cases of acute aortic dissection, in which an RVAD was successfully used for the failing right ventricle.
Case Presentations

Case 1
A 54 year-old man presented with an acute type A aortic dissection. Trans-oesophageal echocardiography (TOE) confirmed a tear in the aorta just above the sinotubular junction with no aortic regurgitation.
Intra-operatively, the tissues were found to be very friable. The ascending aorta was replaced with an interposition graft (28 mm Hemashield Platinum).
On weaning from cardiopulmonary bypass (CPB), bleeding was noted from the proximal anastomosis. Surgical repair was attempted, but the friable tissues did not lend themselves to a haemostatic seal. CPB was reinstituted and aortic root replacement was performed with a St Jude mechanical aortic valve conduit (23 mm valve). The patient was weaned from CPB on moderate inotropic support and primary closure of the chest was performed.
Within 5 minutes of closure, 500 mls of blood had drained into the drains and the blood pressure fell to a systolic of 60 mmHg. On emergency reopening, bleeding was noted from the right coronary button, which was torn. CPB was reinstituted for the third time and the right coronary artery (RCA) was grafted using the long saphenous vein (LSV). The right coronary ostium was clipped and oversewn. The total cardiopulmonary bypass, the cross-clamp and the circulatory arrest times were recorded as 321 minutes, 221 minutes and 21 minutes respectively. Myocardial protection was achieved using cold blood cardioplegia delivered intermittently throughout.
TOE now showed good left ventricular (LV) function but a stunned right ventricle (RV). An intra-aortic balloon pump (IABP) was inserted and subsequent wean from CPB was successful on inotropic support. RV function remained poor however, and the patient developed VF, requiring defibrillation. To support the right ventricle, a RVAD (Levitronix Centri Mag) was implanted. This allowed stabilisation of his haemodynamic parameters and facilitated weaning from bypass. TOE on day 21 showed good overall RV function, with septum, apex and infundibulum moving well, allowing a successful wean from the RVAD the same day. The patient was discharged from ITU on day 23 and discharged home on day 25. He remains well and at clinic follow up at 5 months had returned to his hobby of regular cycling. An outpatient echocardiogram showed normal LV function, a well-functioning prosthetic aortic valve and normal RV size with preserved radial contraction.
Case 2
A 34 year-old woman was referred from a district general hospital following coronary artery angioplasty. At the time of the angioplasty, the cardiologist thought that he had created an RCA dissection, and therefore he stented the RCA. The dissection was thought to extend into the aortic root, and hence she was referred on for further management. On further questioning, the patient had a 3-day history of chest and back pain. A bedside transthoracic echocardiogram (TTE) raised suspicion of an aortic dissection, subsequently confirmed by computed tomography (CT) (see Figure 1) .
The patient was taken to theatre where CPB was instituted via left femoral cannulation, and the patient was systemically cooled to 15˚C. Intraoperatively, World Journal of Cardiovascular Surgery 
Discussion
RV failure following aortic dissection repair can be difficult to manage and may not respond to methods such as the use of inotropes, RCA bypass surgery and intra-aortic balloon pumps. We describe two cases demonstrating the lifesaving use of RVADs in refractory circumstances. In our first case, an RVAD was successfully used to rescue a stunned RV. Our second case was noted to have recurrent VF and RV failure, which was once again, successfully treated with a percutaneous RVAD.
We have found similar reports of RVAD of effective utilisation of RVAD implantation in cases of RV failure following cardiotomy [2] . Their temporary use has been suggested in RV failure following cardiac surgery to bridge recovery [3] . There have however been limited reports of their use following acute type A aortic dissection. Asakura et al. report their experience in which 3 out of 9 patients survived using left sided mechanical support following repair of acute type A aortic dissection [1] . Kolesar et al. similarly report the use of a left ventricular assist device in a pregnant woman with acute aortic dissection [4] . There is only one report of the successful utilisation of an RVAD in RV failure following an aortic dissection repair. This reports its use in a 64 year-old woman, to facilitate weaning from bypass following a repair with a 30 mm gel-sealed Dacron graft, who likewise made a full recovery [5] .
A major hazard to RVAD use remains the concomitant need for anticoagulation, especially after dissection repair. Of the two cases described above, one required multiple urgent re-explorations, evacuation of pericardial clots and collections. Nevertheless, these cases demonstrate that RVADs can be used successfully to manage RV failure following type A aortic dissection and should be considered when available.
As technology advances, and centres develop more experience of using temporary mechanical assist devices, it may become common for more cardiac surgery centres to offer LVAD/RVAD support following cardiac surgery.
Consent
Informed consent was obtained from both patients whose cases are described in this report.
